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An improved system and method for an online auction with 
o timal reserve rice is rovided. An auction en ine ma 
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revenue by determining a distribution for the values per click 
from the bidders for the keyword. Web page placements may 
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advertisements allocated web page placements may be cal 
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SYSTEM AND METHOD FOR AN ONLINE 
AUCTION WITH OPTIMAL RESERVE PRICE 

FIELD OF THE INVENTION 

[0001] The invention relates generally to computer sys 
tems, and more particularly to an improved system and 
method for an online auction With optimal reserve price. 

BACKGROUND OF THE INVENTION 

[0002] An online auction is a Widely used mechanism for 
selling advertisements using Internet search engines. Each 
time a user enters a search term into a search engine, the 
online auction allocates the advertising space Within that 
user’s search results. There are hundreds of millions of sepa 
rate online auctions conducted every day. Search engines’ 
revenues from online auctions are on the order of ten billion 
dollars per year. As a result, these advertising auctions are 
receiving considerable attention from practitioners and aca 
demics. For example, Abrams, Z., Revenue Maximization 
When Bidders Have Budgets, In Proceedings the ACM-SIAM 
Symposium on Discrete Algorithms, 2006, considers the role 
of bid increment; Feng, 1., Bhargava, H., and Pennock, D., 
Implementing Sponsored Search in Web Search Engines: 
Computational Evaluation of Alternative Mechanisms, 
INFORMS Journal on Computing, 2005, consider the impli 
cations of ranking rules; and Borgs, C., et al., Multi-Unit 
Auctions with Budget-Constrained Bidders, In Proceedings 
the Sixth ACM Conference on Electronic Commerce, Van 
couver, BC, 2005 consider the effect of budgets; and SZyman 
ski, B. and Lee, 1., Impact ofROI on Bidding and Revenue in 
Sponsored Search Advertisement Auctions, Second Work 
shop on Sponsored SearchAuctions, 2006, use simulations to 
study sponsored search auctions. 
[0003] HoWever, these theoretical analysis of online auc 
tions have neglected the role and importance of the reserve 
price for auctioneers in multi-unit auctions. Myerson, R., 
Optimal Auction Design, Mathematics of Operation Research 
6, 58-73, 1981, proves that adding a reserve price to an oth 
erWise e?icient auction is an optimal mechanism in a single 
unit auction in the case of symmetric bidders. In general, the 
auction for search advertisements is a multi-unit auction, and 
optimal mechanism design in multi-unit auctions are an open 
problem. See for example, ChaWla, C., Hartline, 1., Klien 
berg, B., Approximately Optimal Multi-ProductPricing, with 
and without Lotteries, Bay Algorithmic Game Theory Sym 
posium, September 2006. More particularly, it appears that 
the role of optimal reserve price has not been investigated for 
multi-unit auctions in the previous literature, nor has there 
been any theoretical analysis of optimal reserve prices in 
sponsored search markets. So pro?t-seeking search engines 
may reasonably Wonder What reserve price may maximiZe 
expected revenues. 
[0004] What is needed is a system and method that may 
optimiZe the reserve price for an online auctioneer to maxi 
miZe revenue. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides a system and method 
for an online auction With optimal reserve price. A reserve 
price optimiZer may be provided for optimiZing a reserve 
price in an online auction to maximiZe revenue, and an auc 
tion engine may be provided for choosing advertisements for 
Web page placements using the optimal reserve price. In an 
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embodiment for conducting an online auction for keyWords 
With an optimal reserve price, the auction engine may esti 
mate an optimal reserve price for a keyWord, receive a query 
having the keyWord, and determine a list of advertisements 
for the keyWord using the optimal reserve price. The list of 
advertisements may then be output to a client device for 
display With results of the query. 
[0006] To estimate an optimal reserve price for a keyWord 
in an online advertising auction, a bid may be received from 
a bidder for the keyWord, click-through rates of advertise 
ments allocated Web page placement may be obtained for the 
keyWord, and the optimal reserve price may be estimated for 
the keyWord to maximiZe revenue by determining a distribu 
tion for the values per click from the bidders for the keyWord. 
Web page placements may then be allocated for advertise 
ments With bids at least the value of the optimal reserve price 
and payment for each of the advertisements allocated Web 
page placements in the online advertising auction may be 
calculated using the optimal reserve price. 
[0007] The present invention may support many applica 
tions for scheduling advertisements in an online auction. For 
example, online advertising applications may use the present 
invention to optimiZe payment for auctioning advertisement 
placement for keyWords of search queries. Or online adver 
tising applications may use the present invention to optimiZe 
payments for classes of advertisements to be shoWn to classes 
of users. For any of these applications, online advertisement 
auctions may optimiZe payments to maximiZe the revenue of 
the auctioneer by using an optimal reserve price. 
[0008] Other advantages Will become apparent from the 
folloWing detailed description When taken in conjunction 
With the draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a block diagram generally representing a 
computer system into Which the present invention may be 
incorporated; 
[0010] FIG. 2 is a block diagram generally representing an 
exemplary architecture of system components for an online 
auction With optimal reserve price, in accordance With an 
aspect of the present invention; 
[0011] FIG. 3 is a ?owchart generally representing the steps 
undertaken in one embodiment for conducting an online auc 
tion With an optimal reserve price, in accordance With an 
aspect of the present invention; and 
[0012] FIG. 4 is a ?owchart generally representing the steps 
undertaken in one embodiment for estimating an optimal 
reserve price for a keyWord to maximiZe revenue for the 
auctioneer, in accordance With an aspect of the present inven 
tion. 

DETAILED DESCRIPTION EXEMPLARY 
OPERATING ENVIRONMENT 

[0013] FIG. 1 illustrates suitable components in an exem 
plary embodiment of a general purpose computing system. 
The exemplary embodiment is only one example of suitable 
components and is not intended to suggest any limitation as to 
the scope of use or functionality of the invention. Neither 
should the con?guration of components be interpreted as 
having any dependency or requirement relating to any one or 
combination of components illustrated in the exemplary 
embodiment of a computer system. The invention may be 
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operational With numerous other general purpose or special 
purpose computing system environments or con?gurations. 
[0014] The invention may be described in the general con 
text of computer-executable instructions, such as program 
modules, being executed by a computer. Generally, program 
modules include routines, programs, objects, components, 
data structures, and so forth, Which perform particular tasks 
or implement particular abstract data types. The invention 
may also be practiced in distributed computing environments 
Where tasks are performed by remote processing devices that 
are linked through a communications netWork. In a distrib 
uted computing environment, program modules may be 
located in local and/or remote computer storage media 
including memory storage devices. 
[0015] With reference to FIG. 1, an exemplary system for 
implementing the invention may include a general purpose 
computer system 100. Components of the computer system 
100 may include, but are not limited to, a CPU or central 
processing unit 102, a system memory 104, and a system bus 
120 that couples various system components including the 
system memory 104 to the processing unit 102. The system 
bus 120 may be any of several types of bus structures includ 
ing a memory bus or memory controller, a peripheral bus, and 
a local bus using any of a variety of bus architectures. By Way 
of example, and not limitation, such architectures include 
Industry Standard Architecture (ISA) bus, Micro Channel 
Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video 
Electronics Standards Association (V ESA) local bus, and 
Peripheral Component Interconnect (PCI) bus also knoWn as 
MeZZanine bus. 

[0016] The computer system 100 may include a variety of 
computer-readable media. Computer-readable media can be 
any available media that can be accessed by the computer 
system 100 and includes both volatile and nonvolatile media. 
For example, computer-readable media may include volatile 
and nonvolatile computer storage media implemented in any 
method or technology for storage of information such as 
computer-readable instructions, data structures, program 
modules or other data. Computer storage media includes, but 
is not limited to, RAM, ROM, EEPROM, ?ash memory or 
other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical disk storage, magnetic cassettes, mag 
netic tape, magnetic disk storage or other magnetic storage 
devices, or any other medium Which can be used to store the 
desired information and Which can accessed by the computer 
system 100. Communication media may include computer 
readable instructions, data structures, program modules or 
other data in a modulated data signal such as a carrier Wave or 
other transport mechanism and includes any information 
delivery media. The term “modulated data signal” means a 
signal that has one or more of its characteristics set or changed 
in such a manner as to encode information in the signal. For 
instance, communication media includes Wired media such as 
a Wired netWork or direct-Wired connection, and Wireless 
media such as acoustic, RF, infrared and other Wireless 
media. 

[0017] The system memory 104 includes computer storage 
media in the form of volatile and/or nonvolatile memory such 
as read only memory (ROM) 106 and random access memory 
(RAM) 110. A basic input/output system 108 (BIOS), con 
taining the basic routines that help to transfer information 
betWeen elements Within computer system 100, such as dur 
ing start-up, is typically stored in ROM 106. Additionally, 
RAM 110 may contain operating system 112, application 
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programs 114, other executable code 116 and program data 
118. RAM 110 typically contains data and/or program mod 
ules that are immediately accessible to and/ or presently being 
operated on by CPU 102. 
[0018] The computer system 100 may also include other 
removable/non-removable, volatile/nonvolatile computer 
storage media. By Way of example only, FIG. 1 illustrates a 
hard disk drive 122 that reads from or Writes to non-remov 
able, nonvolatile magnetic media, and storage device 134 that 
may be an optical disk drive or a magnetic disk drive that 
reads from or Writes to a removable, a nonvolatile storage 
medium 144 such as an optical disk or magnetic disk. Other 
removable/non-removable, volatile/nonvolatile computer 
storage media that can be used in the exemplary computer 
system 100 include, but are not limited to, magnetic tape 
cassettes, ?ash memory cards, digital versatile disks, digital 
video tape, solid state RAM, solid state ROM, and the like. 
The hard disk drive 122 and the storage device 134 may be 
typically connected to the system bus 120 through an inter 
face such as storage interface 124. 
[0019] The drives and their associated computer storage 
media, discussed above and illustrated in FIG. 1, provide 
storage of computer-readable instructions, executable code, 
data structures, program modules and other data for the com 
puter system 100. In FIG. 1, for example, hard disk drive 122 
is illustrated as storing operating system 112, application 
programs 114, other executable code 116 and program data 
118. A user may enter commands and information into the 
computer system 100 through an input device 140 such as a 
keyboard and pointing device, commonly referred to as 
mouse, trackball or touch pad tablet, electronic digitiZer, or a 
microphone. Other input devices may include a joystick, 
game pad, satellite dish, scanner, and so forth. These and 
other input devices are often connected to CPU 102 through 
an input interface 130 that is coupled to the system bus, but 
may be connected by other interface and bus structures, such 
as a parallel port, game port or a universal serial bus (USB). A 
display 138 or other type of video device may also be con 
nected to the system bus 120 via an interface, such as a video 
interface 128. In addition, an output device 142, such as 
speakers or a printer, may be connected to the system bus 120 
through an output interface 132 or the like computers. 
[0020] The computer system 100 may operate in a net 
Worked environment using a netWork 136 to one or more 
remote computers, such as a remote computer 146. The 
remote computer 146 may be a personal computer, a server, a 
router, a netWork PC, a peer device or other common netWork 
node, and typically includes many or all of the elements 
described above relative to the computer system 100. The 
netWork 136 depicted in FIG. 1 may include a local area 
netWork (LAN), a Wide area netWork (WAN), or other type of 
netWork. Such netWorking environments are commonplace in 
o?ices, enterprise-Wide computer netWorks, intranets and the 
Internet. In a netWorked environment, executable code and 
application programs may be stored in the remote computer. 
By Way of example, and not limitation, FIG. 1 illustrates 
remote executable code 148 as residing on remote computer 
146. It Will be appreciated that the netWork connections 
shoWn are exemplary and other means of establishing a com 
munications link betWeen the computers may be used. 
Online Auction With Optimal Reserve Price 
[0021] The present invention is generally directed toWards 
a system and method for an online auction With an optimal 
reserve price. A reserve price may mean herein the loWest 
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price a bidder may pay for participating in an online auction. 
An optimal reserve price may mean herein an approximate 
optimal reserve price. A reserve price optimizer may be pro 
vided for optimizing a reserve price in an online auction to 
maximize revenue, and an auction engine may be provided 
for choosing advertisements for Web page placements using 
the optimal reserve price. As used herein, a Web page place 
ment may mean a location on a Web page designated for 
placing an advertisement for display. A Web page placement 
may also include additional information such as a target 
group of visitors to be shoWn the advertisement. Web page 
placements may be allocated for advertisements With bids at 
least the value of the optimal reserve price and payment for 
each of the advertisements allocated Web page placements in 
the online advertising auction may be calculated using the 
optimal reserve price. 
[0022] As Will be seen, the present invention may support 
many applications for online auctions. For example, an online 
sponsored search auction may use the present invention to 
optimize the reserve price to maximize revenue in a spon 
sored search auction Where advertisers may bid on search 
terms such as keyWords. As Will be understood, the various 
block diagrams, ?oW charts and scenarios described herein 
are only examples, and there are many other scenarios to 
Which the present invention Will apply. 
[0023] Turning to FIG. 2 of the draWings, there is shoWn a 
block diagram generally representing an exemplary architec 
ture of system components for an online auction With optimal 
reserve price. Those skilled in the art Will appreciate that the 
functionality implemented Within the blocks illustrated in the 
diagram may be implemented as separate components or the 
functionality of several or all of the blocks may be imple 
mented Within a single component. For example, the func 
tionality for the payment generator 212 may be implemented 
as a component Within the auction engine 210. Or the func 
tionality of the reserve price optimizer 214 may be imple 
mented as a separate component from the payment generator 
212. Moreover, those skilled in the art Will appreciate that the 
functionality implemented Within the blocks illustrated in the 
diagram may be executed on a single computer or distributed 
across a plurality of computers for execution. 

[0024] In various embodiments, a client computer 202 may 
be operably coupled to one or more servers 208 by a netWork 
206. The client computer 202 may be a computer such as 
computer system 100 of FIG. 1. The netWork 206 may be any 
type of netWork such as a local area netWork (LAN), a Wide 
area netWork (WAN), or other type of network. A Web 
broWser 204 may execute on the client computer 202 and may 
include functionality for receiving a search request Which 
may be input by a user entering a query. The Web broWser 204 
may include functionality for receiving a query entered by a 
user and for sending a query request to a server to obtain a list 
of search results. In general, the Web broWser 204 may be any 
type of interpreted or executable softWare code such as a 
kernel component, an application program, a script, a linked 
library, an object With methods, and so forth. 
[0025] The server 208 may be any type of computer system 
or computing device such as computer system 100 of FIG. 1. 
In general, the server 208 may provide services for query 
processing and may include services for providing a list of 
auctioned advertisements to accompany the search results of 
query processing. In particular, the server 208 may include an 
online auction engine 210 for choosing advertisements for 
Web page placements using an optimal reserve price, a pay 
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ment generator 212 for calculating payment for auctioning 
advertisement placement for keyWords of search queries 
using an optimal reserve price, and a reserve price optimizer 
214 for optimizing the reserve price to maximize revenue. 
Each of these modules may also be any type of executable 
softWare code such as a kernel component, an application 
program, a linked library, an object With methods, or other 
type of executable softWare code. 

[0026] The server 208 may be operably coupled to a data 
base of information such as storage 216 that may include an 
advertiser ID 218 that may be associated With a bid amount 
220 for an advertisement referenced by advertisement ID 222 
to be di splayed according to the Web page placement 224. 
The Web page placement 224 may include a Uniform 
Resource Locator (URL) 228 for a Web page, a position 230 
for displaying an advertisement on the Web page, and a target 
ID 232 for referencing a target or group of visitors that may be 
de?ned by a pro?le of characteristics that may match a visitor 
of the Web page. In various embodiments, a target may be 
de?ned by demographic information including gender, age, 
or sur?ng behavior. Any type of advertisements 226 may be 
associated With an advertisement ID 218. Advertisers may 
have multiple advertiser IDs 218 representing several bid 
amounts for various Web page placements and the payments 
for allocating Web page placements for bids may be opti 
mized using an optimal reserve price to maximize the revenue 
of the auctioneer. 

[0027] There may be many applications Which may use the 
present invention for scheduling advertisements in an online 
auction using an optimal reserve price. For example, online 
advertising applications may use the present invention to 
optimize payment for auctioning advertisement placement 
for keyWords of search queries. Or online advertising appli 
cations may use the present invention to optimize payments 
for classes of advertisements to be shoWn to classes of users. 
For any of these applications, online advertisement auctions 
may optimize payments to maximize the revenue of the auc 
tioneer by using an optimal reserve price. 
[0028] A generalized second price auction as used herein 
may mean any online auction Where a bidder’s payment may 
not directly depend upon the bidder’s bid but rather may 
depend upon the Web page placement position of the bidder’s 
advertisement and may directly depend upon the bids of other 
advertisers and attributes of advertisers. Attributes may 
include clickability of an advertisement, interaction by users, 
and so forth. Such generalized second price auctions (GSP) 
are currently used in industry by leading search engine for 
advertisement auctions. In general, only advertisers Who bid 
at least the reserve price are alloWed to participate in a GSP 
auction With reserve prices. Within a given keyWord market, 
the loWest bidder pays the search engine’s reserve price. In 
contrast, for each advertiser other than the loWest, the adver 
tiser’s per-click payment results from the bid of the advertis 
ers immediately beloW: if all bidders have the same quality 
and other attributes, the nth highest bidder pays the bid of 
n+1“ bidder. If bidders have different attributes, the bid can be 
adjusted based on quality, for example, advertisements may 
be ranked based on the product of bid and quality; hoWever, in 
a GSP auction the bidder pays the amount necessary to main 
tain his position. In general, see Edelman, B., Ostrovsky, M., 
and SchWarz, M., Internet Advertising and the Generalized 
Second Price Auction: Selling Billions ofDollars Worth of 
Keywords, American Economic RevieW, Volume 97, March 
2007, for further details on the GSP mechanism. 
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[0029] As motivation for determining an optimal reserve 
price in a GSP auction, consider in particular a GSP auction 
with two advertisers and two slots. Suppose the top slot yields 
300 clicks per hour, and the bottom slot yields 200 clicks per 
hour. Furthermore, advertiserA may value a click at $1, while 
advertiser B may value a click at $0.70. Additionally, consider 
the reserve price to be set at $0.10. 
[0030] An envy-free bid of advertiser B may be computed 
to be $0.30 as discussed in Edelman, B., Ostrovsky, M., and 
SchwarZ, M., InternetAdvertising and the Generalized Sec 
ond Price Auction: Selling Billions ofDollars Worth ofKey 
words, American Economic Review, Volume 97, March 2007. 
This result may follow from consideration of advertiser B’s 
perspective on possible changes of advertiser A’s bid. For 
example, if advertiser A were to revise his bid to fall below 
advertiser B’s bid, advertiser B would pay his own bid ($0. 
30), and he would move into ?rst position, where he would 
receive 300 clicks per hour. In this case, advertiser B would 
then realiZe an hourly surplus of (300)($0.70—$0.30):$120. 
But advertiser B gets exactly this same payoff in the second 
position with a payment of $0.10 (the reserve price), because 
(200)($0.70—$0.10):$120 also. So advertiser B is indifferent 
between the two outcomes. 

[0031] Now suppose the reserve price increases to $0.40. 
Then advertiser B’s envy-free point increases to $0.50. 
Advertiser B’s envy-free bid is $0.50 because (300)($0.70— 
$0.50):200($0.70—$0.40):$60. Notice that the increase in 
reserve price has two distinct effects. First, since advertiser B 
remains in the lowest position (where payment equals the 
reserve price), advertiser B’s payment increases from $0.10 
per click to $0.40 per click. So advertiser B’s total payment 
increases from $20 to $80. Second, advertiser A’s per-click 
payment increases from $0.30 to $0.50 since it is set by 
advertiser B’s increased bid. Advertiser A’s total payment 
therefore increases from $90 to $150. Thus, the lowest-bid 
ding advertiser’s payment increases penny-for-penny with 
the reserve price. This is a direct effect of an increased reserve 
price. Moreover, the lowest bidder’s increased bid spur other 
advertisers to increase their payments in turn. This is the 
indirect effect of the increased reserve price. 
[0032] FIG. 3 presents a ?owchart generally representing 
the steps undertaken in one embodiment for conducting an 
online auction with an optimal reserve price. At step 302, an 
optimal reserve price may be estimated for a keyword. In a 
GSP keyword auction, a number of advertisers may bid for j 
advertising slots based on a keyword. Whenever that keyword 
appears in the search, j slots of advertisements appear in the 
results. Each advertiser i may have a private value for each 
click through which may be denoted by vi. This value may be 
independent of the slot allocated to an advertisement. The 
optimal reserve price may be estimated for each keyword 
based upon a distribution of bidder valuations as described 
below in conjunction with FIG. 4. Advantageously, this dis 
tribution does not depend upon the number of bidders or on 
the rate at which click-throughs decline from position to 
position of web page placements. 
[0033] After an optimal reserve price may be estimated for 
a keyword, a query having the keyword may be received at 
step 304. A list of advertisements may be determined for the 
keyword at step 306 using the optimal reserve price. And the 
list of advertisements may be displayed with query results at 
step 308. 
[0034] FIG. 4 presents a ?owchart generally representing 
the steps undertaken in one embodiment for estimating an 
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optimal reserve price for a keyword to maximize revenue for 
the auctioneer. At step 402, a bid may be received from 
bidders for the keyword. Each advertiser i may have a private 
value for each click through which may be denoted by vi. At 
step 404, the click-through rate for web page placements may 
be obtained. Consider O7 to denote the click-through rate of 
position j . At step 406, a probability distribution for the values 
of bidders may be determined. A probability distribution, f, 
for the values of bidders may be determined using a number 
of techniques known to those skilled in the art, such as by 
computing the probability distribution, f, using historical bid 
ding data, including a known prior distribution of eCPM, such 
as values representing a bid*quality, for example. Moreover, 
the probability distribution, f, may represent an estimated 
distribution of bidder values or may represent an estimated 
distribution of bidder values adjusted by clickability or other 
attributes. In various embodiments, such a probability distri 
bution may be determined for each keyword or for groups of 
keywords. 
[0035] For example, given vi to denote the value of adver 
tiser i and (17- to denote the CTR of position j in an embodi 
ment, consider the value of position j to advertiser i to be 
denoted by otjvi. Furthermore, assume that advertisers’ values 
are independently identically drawn (11D) from a distribution 
and used to solve the following equation to approximate the 
Optimal reserve price 

At step 408, the equation may be solved for approximating 
the optimal reserve price. Consider v* to denote the solution 
of 

For additional details of the formal structure for this embodi 
ment, see section IV of Edelman, B., Ostrovsky, M., and 
SchwarZ, M., InternetAdvertising and the Generalized Sec 
ond Price Auction: Selling Billions ofDollars Worth ofKey 
words, American Economic Review, Volume 97, March 2007. 
And at step 410, the optimal reserve price, v*, estimated for 
the keyword to maximiZe revenue for the auctioneer may be 
output. 
[0036] Based on simulation, v* approximates the optimal 
reserve price assuming advertisements have the same click 
ability, and v* may approximate the optimal reserve price 
independent of number of advertisers. Those skilled in the art 
will appreciate that the estimated optimal reserve price may 
be further modi?ed to accommodate various marketplaces. 
For instance, different reserve prices may be determined for 
different bidder in given marketplace by adjusting the esti 
mated optimal reserve price. In a keyword market, the optimal 
reserve price may be lowered where advertisements may have 
high clickability. Or for a particular vertical segment of a 
marketplace such as electronics, a different reserve price may 
be determined in given marketplace by adjusting the esti 
mated optimal reserve price. Generally, a different reserve 
price may be determined for any number of individual mar 
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ketplaces or combinations of attributes, including bundles of 
keywords in a given marketplace. 
[0037] Thus the present invention may use an optimal 
reserve price to maximize revenue for the auctioneer. Advan 
tageously, revenue may be increased in tWo Ways by increas 
ing the reserve price to an optimal reserve price. First, the 
loWest-bidding advertiser’s payment increases penny-for 
penny With the increase of the reserve price to an optimal 
reserve price. This is the direct effect of an increased reserve 
price. Second, the loWest bidder’s increased bid may spur 
other advertisers to increase theirpayments in turn. This is the 
indirect effect of the reserve price. For each advertiser other 
than the loWest, the advertiser’s per-click payment results 
from the bid of the advertisers immediately beloW: if all 
bidders have the same quality and other attributes, the nth 
highest bidder pays the bid of n+1“ bidder. 
[0038] As the reserve price increases, payments may 
increase more sharply on a percentage basis for loWer-ranked 
advertisers than for higher-ranked advertisers. But higher 
ranked advertisers generally receive far more clicks than 
loWer-ranked advertisers, due to the greater prominence of 
top advertising Web page placements. Consequently, the total 
increase in payment from hi gher-ranked advertisers is gener 
ally more than the total increase from loWer-ranked advertis 
ers. And in the case Where there may be feW advertisers 
bidding, a search engine’s gain from setting an optimal 
reserve price may be large. 
[0039] As can be seen from the foregoing detailed descrip 
tion, the present invention provides an improved system and 
method for an online auction With optimal reserve price. An 
auction engine may choose advertisements for Web page 
placements using an optimal reserve price. To estimate an 
optimal reserve price in an embodiment, a bid may be 
received from a bidder for the keyWord, click-through rates of 
advertisements allocated Web page placement may be 
obtained for the keyWord, and the optimal reserve price may 
be estimated for the keyWord to maximize revenue by deter 
mining a distribution for the values per click from the bidders 
for the keyWord. Web page placements may then be allocated 
for advertisements With bids at least the value of the optimal 
reserve price and payment for each of the advertisements 
allocated Web page placements may be calculated using the 
optimal reserve price. Many applications may use the present 
invention for scheduling advertisements in an online auction, 
including optimizing payment for auctioning advertisement 
placement for keyWords of search queries. As a result, the 
system and method provide signi?cant advantages and ben 
e?ts needed in contemporary computing, and more particu 
larly in online applications. 
[0040] While the invention is susceptible to various modi 
?cations and alternative constructions, certain illustrated 
embodiments thereof are shoWn in the draWings and have 
been described above in detail. It should be understood, hoW 
ever, that there is no intention to limit the invention to the 
speci?c forms disclosed, but on the contrary, the intention is 
to cover all modi?cations, alternative constructions, and 
equivalents falling Within the spirit and scope of the inven 
tion. 

What is claimed is: 
1. A computer system for an online advertising auction, 

comprising: 
an auction engine for scheduling a plurality of advertise 

ments for a plurality of Web page placements in an online 
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advertising auction using an optimal reserve price for 
maximizing revenue of an auctioneer; and 

a storage operably coupled to the auction engine for storing 
a plurality of bids each associated With an advertisement 
allocated to Web page placements in the online advertis 
ing auction. 

2. The system of claim 1 further comprising a payment 
generator operably coupled to the auction engine for calcu 
lating payment for each of the plurality of advertisements 
allocated Web page placements in the online advertising auc 
tion using the optimal reserve price. 

3. The system of claim 1 further comprising a reserve price 
optimizer operably coupled to the auction engine for estimat 
ing the optimal reserve price used in the online advertising 
auction to maximize revenue for the auctioneer. 

4. A computer-readable medium having computer-execut 
able components comprising the system of claim 1. 

5. A computer-implemented method for an online adver 
tising auction, comprising: 

estimating an optimal reserve price for one or more key 
Words in an online advertising auction; 

receiving a query having the one or more keyWords; 
determining a list of advertisements using the optimal 

reserve price in the online advertising auction; and 
outputting the list of advertisements for display With 

results of the query. 
6. The method of claim 5 Wherein estimating the optimal 

reserve price for the one or more keyWords in the online 
advertising auction comprises receiving a bid from a bidder 
for the one or more keyWords. 

7. The method of claim 5 Wherein estimating the optimal 
reserve price for the one or more keyWords in the online 
advertising auction comprises obtaining click-through rates 
of advertisements allocated Web page placement for the one 
or more keywords. 

8. The method of claim 5 Wherein estimating the optimal 
reserve price for the one or more keyWords in the online 
advertising auction comprises determining the optimal 
reserve price for the one or more keyWords to maximize 
revenue. 

9. The method of claim 8 Wherein determining the optimal 
reserve price for the one or more keyWords to maximize 
revenue comprises determining a probability distribution for 
a plurality of values per click from a plurality of bidders for 
the one or more keyWords. 

10. The method of claim 5 Wherein estimating the optimal 
reserve price for the one or more keyWords in an online 
auction comprises determining the optimal reserve price for 
the one or more keyWords and at least one bidder of a plurality 
of bidders for the one or more keyWords. 

11. The method of claim 5 further comprising allocating 
Web page placements for the plurality of advertisements With 
bids at least the value of the optimal reserve price. 

12. The method of claim 5 Wherein determining a list of 
advertisements using the optimal reserve price in the online 
advertising auction comprises calculating a payment for each 
of the advertisements allocated Web page placements in the 
online advertising auction using the optimal reserve price. 

13. The method of claim 5 Wherein outputting the list of 
advertisements for display With results of the query com 
prises sending the list of advertisements allocated Web page 
placements in the online advertising auction using the opti 
mal reserve price to a client device for display. 
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14. A computer-readable medium having computer-ex 
ecutable instructions for performing the method of claim 5. 

15. A computer system for an online advertising auction, 
comprising: 
means for determining an optimal reserve price in an online 

advertising auction; and 
means for allocating a plurality of Web page placements for 

a plurality of advertisements With bids at least the value 
of the optimal reserve price. 

16. The computer system of claim 15 further comprising 
means for outputting the plurality of Web page placements for 
the plurality of advertisements for display. 

17. The computer system of claim 15 further comprising 
means for calculating a payment for each of the plurality of 
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advertisements allocated the plurality of Web page place 
ments With bids at least the value of the optimal reserve price. 

18. The computer system of claim 15 Wherein means for 
determining the optimal reserve price in the online advertis 
ing auction further comprises means for determining an opti 
mal reserve price for a keyWord in the online advertising 
auction. 

19. The computer system of claim 18 further comprising 
means for receiving a query having the keyWord. 

20. The computer system of claim 15 Wherein means for 
determining an optimal reserve price in an online advertising 
auction further comprises means for receiving bids for the 
plurality of advertisements. 

* * * * * 


